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ABSTRACT 

A theory  of  connectivity  recently  developed  by  the  author,  is  described 
briefly,  and  a unified  formulation  of  boundary  methods  is  presented. 

Boundary  integral  equations  and  series  expansions  in  terms  of  a basic  set 
of  functions  are  among  approaches  included  in  this  unified  formulation. 

The  theory  of  connectivity  is  exhibited  as  a useful  tool  to  discuss  ques- 
tions of  completeness  of  the  basic  set  of  functions  and  of  convergence  of 
the  approximating  procedures;  in  addition,  it  supplies  a systematic  formula- 
tion of  variational  principles  for  this  kind  of  problems. 
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SIGNIFICANCE  AND  EXPLANATION 


The  term  Boundary  Element  Method  is  now  commonly  used  to  refer  to  any 


method  for  solving  boundary  value  problems  in  two  or  three  space  dimensions 


in  which  an  approximate  solution  is  found  by  applying  conditions  only  on 


the  boundary  of  the  region  and  not  inside  the  region,  as  in  the  usual 


finite-difference  or  finite-element  type  of  method.  This  has  the  great 


advantage  of  reducing  the  dimensionality  of  the  problem  by  one.  An  example 


of  a Boundary  Element  Method  is  the  expansion  of  the  solution  of  a Dirichlet 


(potential)  problem  in  terms  of  functions  that  satisfy  Laplace's  equation 


exactly,  the  coefficients  in  the  expansion  being  determined  by  satisfying 


the  boundary  conditions  at  points  on  the  boundary  of  the  region 


The  theory  given  in  this  paper  supplies  a uniform  formulation  of 


boundary  methods.  It  answers  questions  of  convergence  and  completeness 


It  provides  a systematic  formulation  of  variational  principles  for  such 


problems.  It  applies  to  problems  involving  two  different  but  neighboring 


regions  when  there  may  be  discontinuities  across  the  common  boundary  or 
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The  responsibility  for  the  wording  and  views  expressed  in  this  descriptive 
summary  lies  with  MRC , and  not  with  the  author  of  this  report. 


A relation  between  Hilbert  space  bases  and  connectivity  bases  can 
be  given,  at  least  lor  some  special  cases  which  are,  however,  widely 
applicable.  Assume  there  Is  a mapping  C : A — A , where  A * D/N  . 


a denumerable  dense  subset  of  a curve  C (or  a surface  If  the  dimension  Millar  [A]  has  given  related  results, 

of  the  space  is  greater  than  Z ) enclosing  the  region  R (Fig.  Z). 
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VARIATIONAL  PRINCIPLES. 


n|u)»j((P-B)u,u)-{PU-BV.u)  . (4.4) 


stlclty  with  discontinuous  fields  In  the  region  it  U E of  Fig.  1.  A**untfng 
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